The dual PI3K and mTOR inhibitor NVP-BEZ235 exhibits anti-proliferative activity and overcomes bortezomib resistance in mantle cell lymphoma cells.
Mantle cell lymphoma (MCL) is one of the most difficult B-cell lymphomas to be treated. The phosphatidylinositol 3-kinase (PI3K)/Akt/mammalian target of rapamycin (mTOR) pathway is constitutively activated in MCL and plays a critical role in tumor growth and survival. However, single targeted agent mTOR has limited efficacy in treating MCL. Here, we investigate for the first time potential efficacy of NVP-BEZ235 (BEZ235) in treating MCL by simultaneously targeting Akt and mTOR. In this study, phosphorylated Akt and mTOR level were elevated in tissue samples from MCL patients and in MCL cell lines. We also generated bortezomib-resistant MCL cell lines and found increased phosphorylation of Akt and mTOR. Individual inhibition of PI3K or mTOR had limited anti-proliferative effects, whereas dual inhibition with BEZ235 effectively inhibited cell growth. The effect of BEZ235 was synergistic and sensitized the cells to the cytotoxic effects of conventional agents. Furthermore, BEZ235 could overcome acquired resistance to bortezomib in MCL cells and suppress the activated Akt/mTOR pathway. Therefore, these data suggest that the Akt/mTOR pathway plays a key role in the growth and survival of MCL cells and that these proteins may need to be simultaneously targeted for effective treatment of the disease. Our findings suggest that BEZ235 may be an effective agent for the treatment of MCL.